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right in limited circumstances to require the patent owner to license others on 
reasonable terms as provided for by the terms of Grant/Contract No. GM47122 
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15 No. 09/449,914, filed^Dec^^ Patent N °" 
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Background of the Invention 

This invention relates generally to dipeptides and tripeptides and to 
20 methods for pharmaceutical treatment of mammals using analogs of such dipeptides 
and tripeptides. More specifically, the invention relates to tripeptides and their 
analogs, to pharmaceutical compositions containing such dipeptides and tripeptides 
and to methods of treatment of mammals using such dipeptides and tripeptides. In 
addition, the invention relates to methods of treatment of mammals using such 
25 dipeptides and tripeptides for control of appetite, blood pressure, cardiovascular 
response, libido, and circadian rhythm. 
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1 . Appetite and obesity 

Obesity is a major disorder affecting as much as one third of tire North 
American popuiation. Several studies have shown that such individuals are at 
increased risk in developing cardiovascular disease (hypertension and 
5 hy percho,es,ero.emra,,diabetesandsevera.«ypesofcancer.Thee f Iec.ivetreat m ent 

of obesity, however, remains a largely unachieved goal. Existing 
pnarmacotherapeutrcapproaches to weight loss involve tire use of amphetamme-based 
agents such as amphetamme, diethylpropion, mazindol and fenfluranrine which act 
directly on the CNS to lower food intake by modulating dopaminergic, adrenergic 
and/or serotonergic mechamsm, A.though weight loss can be achieved with such 
agents, their use is restricted due to CNS side-effects, potential addiction liability and 
th . production of tolerance to their actions, with chronic administration leading to 
potentia. depression, vesubular disturbances, hallucinations and add.ction, as well as 
interference with the actions other drugs such as MAO inhibitors and 

present anorectic drug treatments. The medical need is high for an effective anorectic 
agentwhrchovercomestheabovedisadvantagesofextstingtherapies. Ofparticular 
need are agents whtch act by alternative mechanisms to modulate food intake and/or 

metabolism. 
20 2. Neuropeptide Y ("NPY") 

Throughout this application, various publications are referenced. The 
disclosure of these publications is hereby incorporated by reference into this 
application to describe more fully the art to which this invention pertains. 



Neuropeptides are small peptides onginating from large precursor 
proteins synthesized by peptidergtc neurons and endocrine/paracrine cells. They hold 
promise for treatment of neuro,o g icai, psychianHo, and endocrine disorders (DeWted, 
D in: Neuropeptides: Basics and Perspectives (Eisevier, Amsterdam-New Yo*- 
5 Oxford) 19900. Often the precursors contain multiple biological* act.ve peptides. 

pnmary gene transcripts and differentia, precursor processing. Theneuropeptide 

recep ,ors serve to or—e between ligands and ,0 activate the appropriate signals. 
Xuus.it is expected that the receptors for neuropepttdesconsistofalargenumberof 

10 members. 

Neuropeptide Y (NPY), a 36-amino acid peptide, is the most abundant 
neuropeptide tobe identified in mammalian brain. NPY is an important regulator in 
b0 ,h the central and penphera, nervous systems (Heihg,M. and E. Widerlov. 

audinfluencesadiverserangeofphysiologicalparameters.induding effects on 

cardiovascu.ar system. Htgh concentrations of NPY are found in the syrrtpathettc 
nerves supp.ying the coronary, cerebral, and rena, vascurature and has contributed to 

including spleen (Lundberg, J. M., A. Hemsen, O. Larsson, A. Rudehill, A. Sana, and 
B. Fredholm. Neuropeptide Y receptor in pig spleen: binding charactenst.es, 
reduction of cyclic AMP formation and calcium antagonist inhibition of 
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vasoconstriction. Eur. J. Phannaco,. 14521-29 (1988),, intesttnal membranes, bratn 
(Htnson J., C. Rauh, and J. Coupe,. Neuropeptide Y snmula.es inosito, phospholipid 
hydrolysis in rat brain microprisms. Brain RESPONSE. 446:379-382 (1 988)), aortic 
smooth muscle (Mihara, S„ Y. Shigeri, and M. Fujimoto. Neuropeptide Y-induced 
5 intraceilular Ca2 + increase in vascu.ar smooth muscle ceUs. FEES Let, 259: 79-82 
(,989)), kidney, testis, and placenta (Dumont, Y., J.C. Martel, A. Foumier, S. St, 
Pierre, and R. Qutron. Neuropeptide Y and neuropeptide Y receptor subtypes in brain 
and peripheral tissues. Prog. Neurobiol. 38:,25-167 (1992)). In addition, binding 
sites have been reported in a number of ra, and human cell lines (e.g. Yl in SK-N- 
10 MC, MC-1XC, CHP-212, and PC.2 cells; Y2 in SK-N-Be(2), CHP-234, and SMS- 
MSNXGrundemar, L., S. P. Sheikh, and C. Wahlestedt, ln: The Biology of 
Neuropeptide Y and Related Peptides. (Humana Press, Inc., Totawa, New Jersey), 

(1992)). 

NPY forms a family (called the pancreatic polypeptide family) together 
15 w i,hpancrea,ic P oly P ep,ide(PP)andpeptideYOSH10KA(PYY)whieha.,consis,of 
36amino acids and have a common tertiary snucture, the so-caHed PP-fo.d (Glover, .. 
D„ D. J. Barlow, J. E. Pitts, S. P. Wood, I. J. Tickle, T. L. Blundell, K. Tatemoto, J. 
R Ktmrnel, A. Wollmer, W. Strassburger, and Y,S. Zhang. Conformational studtes 
otthe pancreaticpo,ypeptide hormone fami,y.Eu,,B,ochem. 142:379-385 (1985)). 
20 Specific features of this family include a polyproline helix in restdues 1 through 8, 
be ,a -tum in residues 9 through 14, an alpha -helix in residues 15 through 30, an 
outward-projecting C-terminus in residues 30 through 36, and a carboxy terrmnal 
amide which appears to be critical for biological activity (Schwartz, T. W„ J. 
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Fuhlendorff, L. L. Kjems, M. S. Kristensen, M. Vervelde, M. O'Hare, J. L. 
Krstenansky, and B. BJomholm. Signa, epttopes in the three-dimensional structure of 
neuropeptide Y. Ann. N.Y. Acad. Sci. 6,1:35-47 (.990)). The C-termina. amidated 
residue of these peptides is essential for biological activity (Wahiestedt e, ,986). 
5 Studies with peptide fragments of NPY have indicated that muUip.e NPY receptor 
subtypes exist (Wahlestedt, C, N. Yanaihara, and R. Hakanson. Evidence for 
different pre- and positional receptors for neuropeptide Y and related peptides. 
Regul. Pent. 13:307-318 (1986)). Three major NPY receptor subtypes (Yl, Y2 and 
Y3) have been defined by pharmacological criteria, with a fourth "atypical" Yl 
10 receptor that has been proposed to regulate feeding behavior. One of the key 

pharmacological features which distinguish Yl and Y2 is the fact that the Yl receptor 
(and not the Y2 receptor) responds to an analog of NPY modified at residues 3. and 
34 ([ Leu3.,Pro34,NPY), whereas the Y2 receptor (and not the Yl receptor) has high 
affinity for the NPY peptide carboxyl-tenmnal fragment NPY-(13-36 X Fuh,endorff, J., 
,5 U. Ge.her, L. Aakerlund, N. Lange.and-Johansen, H. Thogersen, S. G. Melberg, U. B. 
Olsen, O. Thastrup, and T. W. Schwartz. [LeuSl.Pn^Neuropeptide Y: A specific 
Yl receptor agonist. Proc. Nat!. Acad. Sc. USA 87:182-186 (1990)). 

Experimental and clinical observations have supported the concept that 
neuropeptides play centra, roles in neurotransmission as well as the regulation of 
20 secretory functions of adenohypophysial, pancreatic, adrena.cortica, and gut cells. 
Among the toy or so neuropeptides that have been implicated in neuronal function 
in the mammalian central nervous system, several have also been suggested to 
function as neurotransmitters or neuromodulators primarily in afferent neurons. 
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An additional action of NPY is to decrease cardiac contractility 
(motropy). This is an extreme* important action of NPY, because it is known that, 
Germany circumstances in which .notropy ts decreased, diseases of life-threatening 
importance, , ? . congest heart fa„ure and cardiogenic shock, are associated with 

presynaptic NPY agonist, or NPY's action, using a postsynaptic NPY antagonist, may 
be beneficial in these disease states. 

NPY has also been reported to produce coronary artery 
vasoconstriction and thereby may decrease myocardia, b.ood flow resulting in 
my0 cardial ischemia. Such a circumstance can resu,, in angina pectoris or, under 

severe circumstances, may result in myocardta, infarction and death. In recent 
years, several dasses of drugs have proven effective in dilating coronary artenes to 
prevent such events. The use of analogs of NPY are expected to prove useful in 
treatment of such problems. 
IS U.S. Pat. No. 4,297,346, Rips, discloses therapeutic agents referred to as 
•pseudopeptides- being formed from at leas, one peptide radical connected by a 
peptidebondtoatherapeuticailyactivemolecuieorderivativeofatherapeutically 

active moleoue. The therapeutic agents of the invention may be in the form of 

barriers because of the basically peptide structure of the agents. The invention^ 
includes the preparation of the agents of the invention. 



10 

more 
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NPY pepudSogs. Human Neuropeptide Y (NPY) has the ..te^pX*,*** 
Se , L vs-Pro-Asp-Asn-Pro-Gly-G>u-Asp-A^^^ 
Ty r. S er-A,a- L eu-Arg- W ^^^ 
5 and rat NPY have the same se q uence y/to Leu ,„s,ead of Met in the ,7-po S i,io„. 
Porcme PYY ,s homologous havir^differen. residues. NPY analogs and N- 
termtnally-shortened fragment ,g. NPY(.8-36), which contam one or more specific 
D-isomer substitutions C the naturally occurring residues (as well as 
pharmaceutic^ceptable salts thereof), dispersed in a pharmaceutic^ acceptable 
,0 liquid or solM carrier, can be administered to mammals, including humans, to 

subtly .ower blood pressure over an extended period of time or to counteract 

U.S. Pat. No. 4,839,343, Waeber et ai, issued Jun. 13, 1989, discloses 
apreparationcontaininghexatriacontapepttdes suitable for intravenous administrate 
,5 to human or other animal subjects whtch are effective in treating hfe-threatentng 
hypotension as encountered in bacteremic, anaphylactic or cardiogenic shock. 

Several references have disclosed CCK agonists or analogs of CCK-8. 
For example, U.S. Pat. No. 4,490,364, issued Dec. 25, 1984 to Rivier, disc.oses 
heptapeptide, octapeptide and nonapeptide analogs of CCK-8 as CCK agonists for 

convulsions., D.Rosamond in European Paten, Application EP381.340, publtshed 
Aug. 8, 1990, and in European Patent Application EP268,297, pubhshed May 25, 
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1988; discioses hepta- and octapeptides with su,fa«e ester groups which are useful for 

treating obesity. 

U.S. Pat. No. 5,270,302, Shiosaki et al, issued Dec. 14, 1993, 
discloses denvatives of tetrapeptides as CCK agonists winch are selective and potent 
5 Type-A CCK receptor agomsts useful in the treatment of gastromtestmal disorders 
(including gallbladder borders), central nervous system disorders, msulin-related 
disorders and pain, as well as in appetite regulation. 

None of these references individually or collectively teach or suggest 

the present invention. 

10 

Summary of the Invention 

This invention relates generally to dipeptides and tripeptides and to 
methods for pharmaceutical treatment of mammais using anaiogs of such dipeotides 
and tripeptides. More specifically, the invention relates to tripeptides and their 
15 ana>o g s, to pharmaceutical compositions containing such dipeptides and tripeptides 
and to methods of treatment of mammals using such dipeptides and tripeptides. In 
addition, the invention relates to methods of treatment of mammais using such 
dipeptides and tripeptides for control of appetite, blood pressure, cardiovascular 
response, libido, and circadian rhythm. 
20 The present invention is directed to neuropeptide Y ("NPY") receptor 

antagonists and agonists. In one aspect, the present invention features compounds 
having the formula: 



Rl 

I 

A1-A2-A3-W 



(I) 



5 R2 
wherein: 

each Rl and R2, independent, is H, C1-C12 alkyl (e.g., methyl), C6-C18 aryl (e.g., 
,0 phenyl), C1-C18 acyl (e.g., formyl, acetyl, and myristoyl), C7-C!8 araiky. (e.g., 
benzyl), C7-C18 alkaryl (e.g., p-methylphenyl) or a dihydrotrigonel.inate group; 



) Gin, a tethered amino acid with an indolejir^^^rWMe-Trp), Phe, Hyp, any 
15 Trp derivative (^..^rtSpS^Tcc); CaMe-Trp, CaMe-Gln, Des- 
Erp^£yr-I 



bn-gyi, Tic-OH, Ph o , Tip, an d-Pip^ 



A2 is a D or L-amino acid selected from the group consisting of Cys, Trp, Arg, N- 
Me-Arg, CaMe-Arg, Om, Cit, hArg(R)2 [where R is selected from the group 
20 consisting of hydrogen, alkyl, aryl, aralkyl, or alkylaryl], Lys-e-NH-R [where R ts 
selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, or alkylaryl]; 

A3 is a D or L-amino acid selected from the group consisting of Glu, N-Me-Tyr, 
CaMe-Tyr, Tic-OH, Tic, Dip, Trp, Phe, des-carboxylic-Tyr (tyramine), and Tyr- 
25 (R) [where R is hydrogen or a lipophilic group, e.g., myristoyl, cholesteryl, t.Bu, 
etc.]; 
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W is -OH, -N-R3R4, or OR5 (where R3, R4, and R5 , independent*, is H, C1-C12 
alky. (e.g., methyl), C6-C18 ary. (e-g-, phenyl), C1-C12 acy. (, g ., formyl, acetyl, 



and myristoyl), C7-C18 aralkyl (e.g. 



, benzyl), or C7-C18 alkaryl (e.g., p- 



methylphenyl); or a pharmaceutical* acceptable salt thereof; and 

cachbond between two amino acids or atn.no acid derivatives, represented by a dash 
(..,•), can be either a peptide bond or a pseudopeptide bond or a pharmaceutieally 
acceptable salt thereof. 




In another aspect, the invention 



features a compound having the 



formula: 



15 Rl 

A2-A3-W (II) 
I 

R2 

20 In another aspect, the invention features a compound having the 

formula: 
Rl 

25 I 

A1-A2-W (HI) 

I 

R2 

, n In another aspect, the invention features a compound having the 



formula: 



-10- 



Cyclo-[-Al-A2-A3-], 
Cydo-l-Al-A2-A3.Al-A2.A3-]. or 

C yclo-[-Al-A2-A3-A3-A2-Al-]. 



(IV) 
(V) 
(VI) 



5 formula: 

(VII) 

Ac-[Al-A2-A3] n -^2 

(n=1 2, 3) (A Tandem Peptide) 
.eoreparedbydimenzingcompoundsoffonnuiaa- 

— w ,"r-^» — - 

10 HI) with dicarboxylic acids {e.g.,s 

-~tr:i— — — — 

f a subiect experiencing hypertension. 

♦•^ honds The abbreviation psi ( ¥ ) 

CH 2 NH-"))- 



„ other preferred embodiments, a therapeuticaHy effective amount of a 
NPY mediated physiological response. 



5 

Brief Description of the Figures 



Figur e 1. A graph representing the feeding patterns of animals treated 

a-indole-B-acetyl-Arg-Tyr-NH^andT^KAc-Trp-Arg-T^-NH,). 

Figur e 2. A graph representing the feeding patterns of animals treated 
w i,h,hetripe P tides b yintrahypo,halamiccannu,e.Thecompounds tested include 

36))) ,WX-66(Ac-D-Tr P -Arg-Tyr- N H 2 ),a„dW X - 1 26(Ac-G 1 n-A r g-Ty T - lffl2 ). 

Fig „re 3. A graph representing the feeding patterns of ammals treated 

20 control Cartiftca, cerehra, spina, fluid, CSP, and T-34 (N-Ac-Trp-Arg-Tyr-NH2). 
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Detailed Description of the Invention 

^p^invention.sd.rected.oneuropeptioeYfNPVVecep.or 

having the formula: 



5 Ri 

A1-A2-A3-W (I) 
I 

R2 

10 

wherein: 



nereiu. 

15 (e8beffiy „,C,C 1S .M,,P--* h e„ yl )o r ad ihy d— edinate 



group; 



20 



AlisaD o tL -a mi noac i dse 1 ec t ed & o mt he gr o U pc„„sist i „ g o t C y s, L eo,Dap, 
Tip Gin a,e t he re da min oac i dw i ,ha„indo 1 e n n g (,,,N-M,T r p),P h e,Hyp, 
anyT ,de ri va,ive(,,, 2 c M o ro « rc p t oph m ,o rT cc);C„Me-T r p,C 0 Me.G,„, 



Dip; 



25 



^^Do.^noacidseiected^the.oup — ofCys.Ttp.Ar^- 
M,A Ig ,C„Me- Arg ,O m ,a,,^( R m---- ted&0mtheSIOUP 
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5 



10 



^UaDorL-aminoacidseiectedfrom the group consisting of G1 u,N-Me-Tyr, 
CMe-Tyr, Tic-OH, Tic, Dip, Trp, Phe, des-carboxylic-Tyr (tyramine), and Tyr- 
(R)[ whereRishydrogenorali P ophilic group, , g . , mynstoyl, choiesteryl, t.Bu, 

etc.]; 

W is -OH, -N-R3R4, or OR5 (where R3, R4, and R5 , independent.y, is H, C1-C12 
alky! methyl), C6-C18 ary, (e-g, phenyl), C-C12 acyl (e. g ., formyl, 

metnylphenyl); or a pharmaceutical* acceptable sal. thereof; and 



each bondbetwcen two amino acids or amino acid derivatives, represented by a 
dash (»-•■), can be either a peptide bond or a pscudopeptide bond or a 
15 pharmaceuticaliy acceptable salt thereof. 

Preferred compounds of formula (I) include those in which Al is Try or a 
pharmaceuticaliy acceptable salt thereof. 

In another aspect, the invention features a compound having the 

20 formula: 
Rl 

A2-A3-W (II) 

I 

25 R2 
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,„ another aspect, .he invention features a compound having the 

formula: 



Rl 

A1-A2-W (HI) 

I 

R2 



10 



,„ another aspect, the invent.on features a compound having the 
formula: 

Cyclo-[-Al-A2-A3-], ^ 
C yclo-[-Al-A2-A3-Al-A2-A3-], or (V) 
" C yclo-[-Al-A2-A3-A3-A2-Al-]. (VD 

in another aspect, the invention features a compound having the 

formula: 

Ac-[A1-A2-A3] n -NH 2 (VII) 

(n = 1, 2, 3) (A Tandem Peptide) 

20 m another aspect, the invention features dimers of compounds hav.ng 

mcformuiaMU) prepared by dimerizing the compound with dicarboxyiic acids 
acinic acid), cystine, or diaminodicarhoxvhc acid (.,, 2,6-diam,nopime 1 ,c acrd). 

In another aspect, the invention features a compound having the 
formuiaof (!) cou.d be conjugated to carriers, , g . , cationized albumin 

incorporated herein by reference in their entirety) or po.yiysine, e. g . , MAP. 
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to another aspect, the invention fea^es a n.e.hod of oon^.Hng *. 

,o said subject the compound of formnla (I-VII). 

Inm o,her aspect, the invention featmes a method of —ng a NPY 

toother prefet.edentboditnents.acontpoundof—Cse.ected front 

■ „,iH,hnnds The abbreviation psi (' V) IS 
I thru VII) may have one or more pseudopepttde bonds. 

CH2NH ,. ) „r 1 esspreferah 1 ythatofC(0)NHisrep,aeedwi,han y ofCH 2 -S,CH r , 

^ophanresiduebondedtoa.ystoeres.duewheremtheam.dehondtsreduced.A 
.etadeddiscussionofthechemtstryofpseudopeptidehondsissiveninCoy^, 

tootherpreferredembodiments,athe ra peuticaIlyeffectiveamoun,ofa 
ca rrier substance, ,,, masnestum carbonate or ,ae,ose, together form a therapeutic 

aUq uidforintravenous,sub— 
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Anotherpreferred form for administration biodegradabte sustained- 
.eieasecompositionforintramuscu.aradrninistrationtoasubjectinneedofthe 

5 composition. 

In yc , another aspect, the invention features methods for controiling an 
NPY mediated physio.ogical response in a subject; such methods invo.ve 
administering one or more of the above mentioned compounds to a subject in a 
dosag e effective to contro, biood pressure, the appetite, the libido, card,ovascular 

1 0 function, and circadian rhythm. 

The symbol Al , A2, A3, and the like; and Tyr, Lys or the like, as 
found in a peptide sequence herein stands for an amino acid residue, , g „ =N-CH(R)- 
CO -wheni,isa,theN-tenninus, 0 r-NH.CH(R)-CO-when 1 ,isatanyotherposit I on, 

wh ereRdenotes the side chain (or identifying group) of an amino acidorits res.due. 
15 F orexample,Ris CH2COOH for Asp, R is -H for Gly, R is -CH2OH for Ser, R is - 
CH3 for Ala and R is -CH 2 CH 2 CH 2 CH 2 NH 2 for Lys. 

As set forth above and for convenience in describing this invention, the 
conventional and nonconventiona, abbreviations for the various ammo acds are used. 
They are familiar to those skilled in the art; bo, for clarity are listed below. Al. 

wh ereby the N terminal amino acid is on the left and the C-terminal amino acidtson 
bright. Ashort line between two amino acid residues ind.cates a peptide bond. 
Abbreviations (common): 



Asp = D = AsparticAcid 
Ala= A = Alanine 

= R = Argmine 
Asn= N = Asparagme 
C ys = C = Cysteine 
Gly= G = Glycine 
G lu = E = Glutamic Acid 
Gln= Q = Glutamme 
His= H = Histidine 
He = I = Isoleucme 
Leu= L = Leucine 
Lys=K = Lysine 
Met = M = Methionine 
phe = F = Phenylalanine 
Pr0 = P = Proline 
Ser = S = Serine 
Thr= T = Threonine 
Trp = W = Tryptophan 
Tyr = Y = Tyrosine 
3 Val=V= Valine 

Abbreviations (uncommon): 

Aoc = (8-aminooctanoicacid. 

Om = Ornithine 
,c Nal = 2-napthylalanme 

Thi = 2-thienylalanme 
Pcp = 4-chlorophenylalanme 
Bth = 3-benzothienyalanme 

Abu = a-arninonormalbutync acia inine 



40 



Dip = 3,3-diphenylalanme 
n l = 3 .( 9 -Fluorenyl)alanine 



p| a = 3-(y-i , iuoienjn,/«" 

F lg = 9-Fluorenylglycine 

a* Cit = Citruline 

Adp = 2,5-diaminoadipicacid 



Pim = 2,6-diaminopimelicacid 
Sub = 2,7-diaminosuberic acid 

The compounds of the invention are useful in treating any number of 
5 umesses that invo.ve eating disorders, card.ovascular function, alterations in sexual 
function, as we,, as disorders of sleep and circadian rhythms (see, , g ., Harrison ; 
Principles of Interna, Medicine, McGraw-Hill Inc., New York, 12th ed.). 

Other features and advantages of the invention will be apparent from 
the following description of the preferred embodiments thereof, and from the claims. 
10 The present invention is also directed to pharmaceutical compositions 

comprisingathcrapeutically-effectiveamountofacompoundoffonnulaa-VfDanda 

pharmaceutical.y-acceptable carrier or diluent, as well as to a method of treating 
gastrointesttna. disorders (including gallbladder disorders), central nervous system 
disorders, insuhn-related disorders and pain, or of regu.ating appetite in humans and 
15 lower mammals, by administration of a compound of formula (I-VII). 

The terms "C2-C4-alken y r and "C^CS-alkeny!" as used herein refer 
t0 a 2 to 4 ,0 6 straight- or branched-chain of carbon atoms which contains a carbon- 
carbon double bond, such as allyl, propenyl, butanol, isoprenyl and the like. 

The terms "Cl-ClS-alkyl" as used herein refer to straight or branched 
20 chain alky, radicals having from 1 to , 8 carbon atoms inCuding, but not Umited to, 
methyl, cthy,, propyl, isopropy,, buty,, isobutyl, sec-butyl, pentyl, neopenty. hexyl, 
and the like. 

The term "Ca-ClS-ary!" as used herein refers to phenyl or to a 
Acyclic caxbocyclic" group or "bicyclic carbocyc.e" having two msed carbocyclic 
25 rings, each ring having 5, 6 or 7 carbon atoms, and each nng being fully saturated, 
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partial* saturated or aromanc. Bicyclic carbocyc.ic groups include, but are no, 
limited to, naphthy., tetrahydronaphthyl, deca.in, Many., indeny. and the ,ike. 

The term "C7-C18-arylalkyl" as used herein refers to an aryl group 
appended to a C.-C4-a.ky. radica, indudmg, hut no, .united to, benzy., phenethyi, 

5 naphthylmethyl and the like. 

The term "bicyclic heterocycle" as used herein refers to a group having 
two <used rings, one or both ofwhich are heteroeycUc rings as defined herein. When 
both rings are no, heterocyclic, the other ring is carbocychc and is saturated, partial.y 
saturated or aromatic, preferably a benzene ring. BicyCic heteroeycUc groups can be 

selected from hydroxy, ha.o, oxo (=0), amino, C,-C4-a.Mamino, d H Cl-C4)- 
a,ky,amino, C.-C4-a.koxy, thio-C.-C4-a,koxy, carboxy, C.-C4-a, k oxycarbonyl, C 
Chalky., C3-C8-cyc.oa.kyl, -0S03H and halo-C.-C4-a.kyl. Examples 
he.erocyc.es inc.ude indole, 5-hydroxyindole, quinoline, isoquinoline, 
,5 tetrahydroisoo.uino.ine, quinoxaline, benzhnidazo.e, benzofuran, and the like. 

The term «cyclo-C3-C10-al k y." as used herein refers to an aliphatic 
monocychc of 3 to K. or bicyc.ic group having 6 to .0 carbon atoms inc.uding, bu, 
not limited to, cyc.opropyl, cyclobutyl, cyc.openty., cyc.ohexy., cyclooctyl, 

adamantyl, and the like. 
20 The term "halo" or "halogen" as used herein refers to ch.oro, bromo, 



iodo or fluoro. 
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The term "ha.o-d-C4.alky." as used herein refers to a .ower alky. 
^eaHnwhrchoneto.hreehydrogenaro.shaveheenrep.aeedbyaha.ogen 
mcl ud,„ g , b u tn o t , imi ted t o,e h ,oro ra e t hy,,2- flU oroe t hy,,.nfluor om e th y.and t hehke. 

The term "monocyclic heterocyelie group" or "monocyclic 
5 he.erocyc.e- as used herein refers «o any 3- or 4-membered ring containing a 

containingearhonatornsandone.twoor.hreenitrogenatoms.onen.trogenandone 

^^^^^^^^^^^^ 
O-Zdoub.e bonds and the 6-membered rmg has 0-3 doub.e bonds; wherein the 

heteroatom may optionahy be eternized. Heteroeye.es inc.ude, but are not Um.ted 
to pyridy., mridazo.yl, fury., th.eny., pyrazinyi, pyrro.y., pyrimidy. and the hke. 
HeteroeyCtcsmaybeunsubstttutedormono-ordisubstitutedwrthsubstituents 

in depe„den,,yse,c,edfromhydro X y,ha,o,oxo(=0),ami„o,C.-C4-a.ky,a m ino, 

, ■ n n r4alkoxv thio-Cl-C4-alkoxy, carboxy, C1-C4- 
1 5 (Cl-C4)2-alkylammo, C 1 -C4-aiKoxy, 

The compounds of formu.a (I) contam two or more asymmetric carbon 
atoms and thus can existas pure diastereomers.mixturesofdtastereomers, 
di astereomerrcrace m a,esormix, U resofdias,ereomeric ra cema,es.Thepresent 

s tandardpept,denomenc,ature,,Bio 1 .Chem.,.969, 2 43:3557- 5 9,abbreviat 1 onsfo r 
amino acid residues are used herein. 
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is in the conventional direction of amino- 



by formulae whose left to right orientation 
terminus to carboxy-terminus. 



5 Administration 

Th ea m ou„.o f ac tl ve i „ gr e di =n tt ha, m a y beco m b i nedwi,h,he C a m e r 

the particular treatment andthe particular mode of admh—n. 

UwiUbeundcrstood.however.that.hespecificdosdeveiforany 

disease undergoing therapy. 

However, generally speaaingthe following guidelines wiU suffice. 

total d ai,y dose administered in sing, or divideddoses may oe in amounts, for 
.ample, from O.OOUo fOOO mg a day andmore usuafiy 1 to !000 mg. Dosage urn, 



dose 

20 



The compounds usefu! in the present inventive method may he 

^^^^^^^^^^ 
^hlemethodsofadmrnisteringthecompoundstoananrmaUnthecontextofthe 

present—, m particular a humau, are avarlahle, and, although more thau one 



„ be usedto administer a particular compounds, a particular routeof 
another route. 

The composite according to the present invent.cn may be fonr.uia.ed 

« p ^--^^^*-^■ ,Wi ' ,,,,, " ta,,0, 

aerosols and in other suitable form. 

Formulations for oral use include tablets which contain the act,ve 

events may be, for example, inert diluents, such as calctum carbonate, sod,um 
chloride, lactose, calcium phosphateor sodium phosphate; granulattng and 

15 ste ara,e, stearic acta or talc. Other pharmaceutical* acceptah.e excip.cnts can be 

long er period. For examp.e, a time delay materia, such as glyceryl monostearate or 

20 glyceryl distearate may be employed. 

Formulations for ora! use may also be presented as chewing tablets, or 
.hardgelat.ncapsules wherein the active mgredien, is mixed with aninert solid 
di ,uent, for example, ca,c,u m carbonate, calcium phosphate or .aolin, or as soft 
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for example, peanut oil, liquid paraffin, or olive oil. 

Powders, disperse powders or granules suitab.e for preparation of an 
aoneoussuspensionbyadditionofwater are also convement dosage formsofthe 
5 presentinventio, rormulatton as a suspend provide the active .ngredient ,» 
admire wrth a dispersing or wetting agent, suspending agent and one or more 

with ,,a f attvacid,a,ong cham aliphatic alcoho, or a partial ester derived from 

e(c Suitah.esuspend.ng agents are, for example, sodium carboxymethvlce.lulose, 



e etc. 



methylcellulose, sodium alginate < 

The present agents can also be administered in the form of liposomes. 

c , s ,a, S *ataredispe^ 

acceptab.eandmetabolizable lipid capable of formmg liposomes canbe used. The 
20 the present invention, stabilizers, preservatives, excipien.s, and the like. The 
natural and synthetic. 
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Methods toformUposomes are known in the art. See, for example, 
Prescott, Ed., Methods in Cell Biology, Volume XTV, Academic Press, New York, 

NY (1976), p. 33 et seq. 

The pharmaceutical formulation may also be administered parenteral 

contains conventional, — c pharmaceutical acceptable carriers and 

those skilled in the art of pharmaceutica! formulation. 

For parenteral use, the pharmaceutical compositions according to the 
10 ^ntionmaycomprisethethermosemccompoundsintheformofastenlemiecho, 

Toprep are supposition, the compounds are dissolved or suspended m a 
may beemployed are water, water adiusted to a suitable P H by additron of an 

n-propyl p-hydroxybenzoate. 

For the recta, application, suitable dosage forms for a composition 
accordmg to the present invention mclude suppositories (emulsion or suspension 

fol mu,ation, the compounds are combined with an appropriate 



po^thy.enesorb^fa^acides.ers. Various additives like , g . enhancers or 

surfactants may be incorporated. 

For the nasal application typical dosage forms for a composition 

suitable vehicle. The pharmaceut.ca.ly acceptable vehicles and excipients and 
optionally other pharmaceutically acceptable materials present in the composition 
s „ch as diluents, enhances, flavoring agents, preservatives, «*., are all selected ,n 
accordance with conventional pharmaceutical practice in a manner understood by the 
10 persons skilled in the art of formulating pharmaceuticals. 

The pharmaceutical compositions according to the invention may also 
be administered topically on the s k in for percutaneous absorption in dosage forms or 
formulations containing conventionally non-toxic pharmaceut.ca.ly acceptable 
carriers and excipients including microspheres and liposomes. The formulates 

pastes, plasters and other kinds of transdermal drug delivery systems. The 
pharmaceuucallyacceptable earners or excipients may include emu,si*ing agents, 
antioxidants, buffering agents, preserves, humectants, penetration enhancers, 
chelating agents, gelforming agents, ointment bases, perfumes and skin protective 
20 agents. 

Examples of emulsifymg agents are naturally occurring gums, e.g., 
gum acaciaor gum tragacanth, natural.y occurring phosphatides, , g ., soybean lecithin 
and sorbitan monooleate derivatives. 
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Examples of antioxidants are butylated hydroxy anisole (BHA), 

Examplesofpreservatives are parabens and benzafconium chlonde . 
Examples of numectants are glycerin, propy.ene glycol, sorbitol and 



5 urea 



Exantp.es of penetration enhancers are propylene glycol, DMSO, 
rt ethanoiamrne,N,N«^^^ 

derivatives thereof, tetrahydrofurfuryl alcohol and AZONB®. 

Examples of chelating agents are sodium EDTA, citric acid and 

10 phosporic acid. 

Examples of gel formtng agents are Carbopol, cellulose derivatives, 

bentonit, alginates, gelatin and PVP. 

Examples of o.ntment bases are beeswax, paraffin, cety. palmitate, 
veg etab 1 eoi.,sorbi,a n es«ers„ffa^acids(S P an),po.yethy,ene g ,yco 1 s,and 

polyoxyethylene sorbitan monooleate (Tween). 

The formulationandpreparattonofthe above-mentioned composittons 

form u,atio„canbe found in -Remington, Pharmaceutical Sciences" incorporated 

20 herein by reference. 

In one aspect the present invention reiates to a method for treatment 

overweightor obesity ,n individuals, in particular tnhumans or for reducing 
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or a domestic animal. 

In the presentcontex. the ,^-overweighr.s used as an indication of 

5 us edwHen.eW y we lght is 2 0» A o rm o r ea b ove t He"des ir a M ewe^, Desire 

the midpoint of to range of the medium-frame individuals. 

,„ another aspect, the present invention re.ates to a method for the 
10 t.eatmentofdiseaseswhicharecompiicationstoover.ei^orobesrty. These 
leases or conditions inc.ude diabetes me.htus type n, hype— 
hypertriglyceridaemia and hypertension. 

In another aspect, the present invention aiso re.ates to a method of 

, 5 comphcations thereof by means of suiting ,e indtvtduais to a die, re.me. The 
d iet regimen into which the tndividuais may he subjected in connection withthe 

tow energy regimen, , g ., a diet of from 800-2500 iccai/day. 



20 Veterinary Use 

The compositions according.o the tnven.ion can a.sobe administered 
^emesticantmaisinordertoimprovetheperformanceoftheanimaiCdatiyweigh, 

gain and feed u,iH Z a tl o„) or to .mprovc carcass q uaUty or both. Carcass cuahty , 



,,, wh e„ th e b o dy co„ t e„ t o fm ea,U i nc r ease d e.,,aU h eexpe„seon h e b o dy 
content of fat. 

^improvements in performance and carcass cuaiity are suggested* 

lipog enes i s i n f a ltl ss,e m a yl ea dt oare d uce df a t accre ti o, I nv i voan d ,nv ltro 

Ministration to an antma. of the compositions according to the 
^ntinventtonma^ensefnitnordertotncreasetheteanhod.ma.satthee^e 

^composition maybe given in a d m,ture with the feed inasuitabie dose 
15 corresponding to the size of the animal. 



Peptide Synthesis 

Th epepti d escanbesynthesizedbyanysuitab,e m e«hod,suchasby 

mettl ods is contained in '.he Peptides, Vo, Gross and Meinenhofer, Ed, 
Ac ademic Press, NewYorM979.Coup.ing methods empioyedinciude the 

carbodiimide method (,,3-dicyciohexyicarbodiimide [DCC], l-P- 



-29- 



dimethyl — l.-etn.lcarbodi.m.d e^ae tBOOw.^eop.ono, 

^ ydn deme*od,theuseofb.s (2 -o^^^^ 

trichlorophenol esters, and the like). 

Porexan.ple.thete—sofexc.usivdvso.id-phase synthesis are 

10 4I 0 5 , 6 03,issne dA u,S, I97 StoVa,e e ,., Th e ^en, — ton tnethod o f 

,T,d hv U S Pat No. 3,842,067 (Oct. 15, 1974) and U.S. Pat. 
syntheses are exemplified by U.i>. rm. 

, 862; 925 ( ;an.2S,1975).Mlof f hea b ove t e f e r encesa r einco r po ra te d he re in b y 



No. 3, 
reference. 

15 



Synthesis by the use of recombinant DNA technics, fot purposes of 

20 ^thefcpeptide^en, A non-human animal may also be used to produce the 
asd eso n bed,n U ,.P, N o.4,S70,00 9 ,ssuedSep,M 9 S9,,ncorporatedherei„b y 



reference. 
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When the peptides are not prepared using recombinant DNA 

TJ S Pat No. 4,244,946 issued Jan. 21, 1981 to Rivier er al., the disclosure of which 

.ampie.bepreparedbyat^^ 
10 BHA resin. 

^ecompoundsoftheinventionrnay be prepared by stepwise couphng 
onhe amino actdsorhycouplingtogether^entsofdrpeptrde^orsreate, 

.huMhefreecarboxyHcacrdmoietv from one amino aod or pep,de fragment, 
act , va tedandaUowedto condense with the free nitrogen group of the second amino 

^.enecnioHdeW^^ 

other such solvents. 

Duri n g thecoup,ing P rocess,thenon-participatin g carbo X ylicacidsor 

^nesonthereactmgsetofaminoacdsorpeptide fragments are protected by a 
20 protectinggroupwhichcanhese.ecvelyremovedata.atertimeifdesired. A 

^leddescripttonofthesegroupsandtheirsaectionandchemistrytscontamedm 
^Peptides, Vol. 3,GrossandMe,nenhofer,Bds.,AoademicPress,NewVor k , 



for the amino sroup are benzyloxycarbonyl (Cb Z ), t-butyioxycarbonyl (t-BOC), 

( «i,yi>e^^ 

(Ac), formyl, trifluoroacetyl, and the like. 

E^esofuseMprCectivegroupsforthecarboxylicacidinclude 

dissolving metal conditions. 

Genera„y, peptides «Ul be synthesized by stepwtse solid phase 
n.e—ydeve.opedbyusinsan—edAppUedBiosys.etnModeUBO. 

h „ 1 basedsideeha 1 n pr otec„„ g8I o U ps ( Asp & G 1 u W ,thOB zl; Se r& Th r w„ h 
Bzl .Cysw, th pMeB zl ;Ty T w i ,h 2 B r Z ;L ysw,th 2 C 1 Z ; A rg wi,T„s ; Hisw 1 t h Bon 1; 
15 ^with^.iUbensedinconiunctionwUhpheny.aeetantido.ethyUPAM) 
resintath ecaseo ft he S ynthesiso f pep,idea m ides,ben Z y 1 d r y 1 a,n i ne(BHA)o r 

paramethylbenzylhydiylarnine (MBHA) will be used instead of P AM resin. 

Boc-aminoacid-PAM-resin, using Boc-aminoaeytoxy-methyl- 

pnenylacetieacid and am—1 resin, is available commercial The Boc- 

. nttoBH A or MBHA resin will be performed by way 
tri-fluoroacetylation. Attachment to BHA or m» 

of preformed symmetrical anhydride. 
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Coupling and depletion tactions are generally carried ou, 
automaticallybytheins«run 1 en,.Thes t andardpro g ramprovidedby tt .e 

and.heninCH 2 C,, AHenng , he pdarity of «he so.vents improves «he coupling. AH 

symr ne,rica, anhydrides. As„, G,„ and Arg are double coupied as preformed ! - 
^roxy-benzo.riazolees.ers.oavoidsidereac.ions. Resin sampies.aKendur.ng 

Pep,des"Vo,.l,Pp7 2 -75 ( A cademicPress 1 965),incorpor,ed herein ini,en..re.y 
by reference. 

In the case of coupling unusual amino acids, suitable conditions 
(sol ubih, y ,couphng,ir„es)wi 1 ,be firs, developed before using in automated mode.ln 
15 so mecases.hesecoup,ingswi„becar ri edou.manua, 1 y(e 8 :pseudopep,des,N-Me- 

amino acids). Pseudopeptide bonds wil.be inc„rpora.ed by the methods described 
eraUerThe.-Boc-aminoacidaidehydewinbeob.ainedbyreducingN-me.hoxy-N- 

methylamide derivatives of Boc-amino acids with LiAlH. The aldehyde obtained 
willb e reaced .mmed.ate.y with .he a-aminogroupof.be peptide attached .o .he 

NaBH3CN. At the end of the reaction, the presence of secondary amiine is tested for 
withni nhyd ri n(wine-redc„,r, The secondary amine formed will then be blocUed 
by reac.ingw i .h2e q uiva,entsof Z (2.C.)OS U ,2e q u.va 1 en,sofHOBT,and4 
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HATU which has been shown to be superior toBOP/HOBT. 

Fort he fi na.c 1 eava g e,.he N ,-Boc gr oupa„ d theN i n-CHOw i Ube 

firs Ue m oveawhhS0 % TPA,CH 2 C l2 an d2 0 % p,pen dl ne. D M Ffr o mt hep r o t ec t ea 

„ B p-^--^^ ta ^ ro,,,-, * ,,, " ,ta 

10 "low/high" HF procedure will be used. 

Themateria.s are ihen purified. After initial fractionation on Sephade* 
O^.hepept.dernaten.wnlbesub.ectedtoreversedphasehtshpe—ceh.u.d 

.hronrato^CKPLQonC.V.daccolunrns.However.pept.des nra.be firs, 
subje c t ed,oionexcha„sechro m ato g raph y be f oreKP L C,depe„din g uponthe 
15 he t ero g e„eityof,hecrudepe P .,de. The homo g eneity of the punfied product ma y be 
confirmed by analytical RPLCusi„ g two different solvent systems, amino acrd 
ananysis, complete sequencing, and mass spectral analysis. 

For analysis, the peptide resins are hydrolyxed using 12N 

,.,„/- The free peptides are hydrol y zed 
HCl/HOAc/phenol (2:1:1) for 24 hours ar U0_C. The fr 

^arer.uantifiedonaWatersPicoTags.stem.Pephdehormones and fragments are 
Biosystem, Model 470A). 



ponheprod.c.ionofaccnpoundof.he.nvention whereby one or 

Ctem mMS^b.cbrrieibyis Uane—noftheox—oneofan 

The reduced carbony. amide bond surrogates can be prepared ru a 

^to*.*-*-***"*-*" 1987 ' 30:1366) - Th6N " 

alpha ,-BOCpro t ec,ed amino acid (w it b appropriate protection of s.de cbam 

15 ^btbnunaiununumbydnde. rbe — aidebyde ,s tben aUowed m condense 
.tbanam.oacidorpep.idebeannsa.eeammoterminus.KeductionoHbeScb. 

baS ewb i cbisrormedasaresuUo ft beeondensa t ionisaccompbsbedus 1 nssodium 

e^oborobydnderoyreidibedesiredcompoundbavmsareducedamidebond. 

Functi ona 1 iza,iono tt beepsUon-amino g roupof t be.ys i ne(Lys)or 

20 bomo 1 o g ou S( e.,,Orn ) res 1 dueisacbieved™acrWa t iono f meacid ft a g men t as^ 

activ ees t er(N-bydro>y— ^^^^ 

carboxyl icacid — .spresen.onmepepbde.coupb.usmsanyofibemeibods 
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amino group may be accomphshed by reaction with various alley, and ary, 
isocyanates, as well as alky, and aryl isothiocyana«es. 

The sulfuric acid esterification of the phenohc residues may be 
conductedusingavanetyofknown rea g ents such as the pyridine-sul^c anhydride 
5 0rth e P yridine-su lf ur,no X idec Om p.e, Use of pynd^um acety, su! f ate as descnbed 
^PenkeandRrvierCProceedingsoftheSth American Peptide Symposium", V. 
Hruby D.Rich, Ed, Pierce Chemic. Company, R oc kf ord, IL ; .9S3; p. U9), may 

The compounds of the present invention can be used in the form of 

„,„ a nic acids These salts include but are not limited 
10 salts derived from inorgamc or organic acds. 

t0 me following: acetate, adipatc, alginate, citrate, aspartate, benzoate, 
„su,fona,e,b^^ 

cyclopentanepropionatc, dodecylsulfate, ethanesulfonate, glucoheptonate, 
^cerophosphate.hemisulfatc.hep.onate.hexanoate.fumarate.hydrochlonde, 

m ethanesu,fona,e,nicotin^ 

canb e q ua,ern, Z edw lt hsuchagents as loweralMbaUdes.suchasmethy., ethyl, 
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obtained. 



^p^aceuticaUyacceptabUsaUsof^e present invention can be 

st01 „nc amounts or with an excess o t , be d es tad sait — ino rg anic o, 
o^ieaciaorbaseinas—esoiventot various combines of so.vents. 

Examples of preferred salts are those witb therapeutically acceptable 

hyd rohalic acids, eg., hydrocholoric and suifuric acids. 

In addition, pseudopeptide bonds may, if desired, maybe introduced at 

■ ^ residues A1-A2 or between residues A2- 
various positions, e.g., between ammo acd res.dues Al 

A 3 0 P .icaUy pure Boc-AA-CHO can be obtained in good yieids and coup.ed 

seco „dary ammeintbepseudopept.de bond ,s capped witbZ.-O.Tb.s.s 

• ^ msnmin The red wine color of ninhydnn wtth 
equiv.) and DIEA (4 equ.v.) for 10-60 mm. 

20 secondary amine turns yellow a. the end of capping, 
compels of the present invent.on mclude. 



Exemplary 



1 Ac-Phe-Arg-Trp-NH 2 

2 Ac-Trp-Arg-Phe-NH 2 
25 3' Ac-Trp-Arg-Tyr-NH 2 

4 Ac-Trp-Ctr-Tyr-NHz 

5 Ac-Trp-CF>Arg-Tyr-NH2 



9. 
10. 



Ac-Trp-Arg-Tyr-(4>)-NH 2 
Ar-Are-Tyr-NH 2 

Ac-Trp 8 ArW40(PO(OH),]-^ 
(HO) 2 PO-CH 2 -CO-Trp-Arg-Tyr-NH 2 

Ac-Arg-His-Tyr-NH 2 



R-CO-Trp-Arg-Tyr-NH 2 



where R - 




R-CO-Trp-Arg-Tyr-KH 2 
Ac-Trp-Arg-D-Tyr-NH 2 
Ac-Trp-D-Arg-Tyr-NH 2 
Ac-D-Trp-Arg-Tyr-NH 2 
Ac-D-Trp-D-Arg-D-Tyr-NH 2 

Trp-Arg-Tyr-NH 2 
Ac-Trp-Arg-Tyr-OH 
Ac-Trp-Arg-Tyr-NH-Me 
Ac-Trp-Arg-Tyr-NH 2 

Ac-Arg-Tyr-NH 2 
Bis(34/34'){[Cys34]NPY(34-36) 

Ac-Gln-Arg-Tyr-NH 2 
H-Gln-Arg-Tyr-NH 2 
Ac-Trp-h.Arg((Pr) 2 -Tyr-^H 2 
rDes-a-Amino-Trp]-Arg-Tyr-NH 2 
Ac-Trp-Arg-Tic(OH)-NH 2 
N-a-lndole-3-acetyl-Arg-Tyr-NH 2 

Ac-Tcc-Arg-Tyr-NH 2 
Ac-Pro- Arg-Tyr-NH 2 
Ac-Nal-Arg-Tyr-NH 2 
Ac-Bth-Arg-Tyr-NH 2 
Ac-Trp-Arg-Tyr-NH-CH 3 
Ac-D-Trp-Arg-Tyr-NH 2 
Ac-Trp-D-Arg-Tyr-NH 2 
Ac-Trp-Arg-D-Tyr-NH 2 
Ac-D-Trp-D-Arg-D-Tyr-NH 2 
Ac-[-Trp-Arg-Tyr-] 2 -^^ 

-[-CH 2 CO-Trp- Arg-Tyr-N H2] 2 

-i*trfre-?rp-ATg=^^ 
Cyclo[-Trp-Arg-Nva-Arg-Tyr-] 

RCO-Trp-Arg-Tyr-NH 2 
Ac-Trp[CH 2 NH]Arg-Tyr-NH 2 
Ac-Trp- Arg- [CH 2 NH]Tyr-KH 2 
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where R = 



(50^ 
5 51. 
52. 
53. 



47. Ac-Arg-Tyr-NH 2 

48 Ac-Trp-Arg-NH2 

49 Ac-Tcc-Arg-Tic(0H)-NH2 

Other analogs of .he invention can be prepared as above and tested for 
described below and those commonly known in the art. 

FUNCTIONAL ASSAYS 
Animals. Cell Lines and Cultures, and Reagents 

Any suitable in vtvo or in vi.ro system may be utilized to assay and 
test the effectivenessofthecompoundsofthe invention. Such assays may employ in 
vivo methods for evaluating physiological responses, blood pressure, 
avascular function, feeding behavior, or Orcadian rhythm, or in vivo biochemical 
sys ,emsevalua,ingrecep.orbind,nginasui«ab.ecel,l I ne,, g .,S K -N-MC(ATC C 
20 HBT,0)orSK-N-BE( 2 )(Barnes e(a /./-.^.n ; 61963,,.9S,) ; ori„iso,ated 
cells eg ,ce,.s isolated from the spleen, ktdney.heart or brain. A number 
wim vi(ro b,ochemical systems Known to those skilled inthe art are available for 
..tingantagoniststohypo.alamicHPV receptors, the Y,, Y- 2 , and Y-3 receptor 
eategones. Descnbed below are assay methods which can be utilized with cell hnes 

high-affmityhypothalamicNPY receptor sites. Other systems are also known for 
evaluating KPY antagonists to the hypothalamic NPY receptor, , g . VSM cells 
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An,.. J. P***. E880-E885, .988); Y-2 receptor, , g ., kidney (Sheikh e, aL. 
Am J Physio! 26:F978-F984), spleen (Lunberg * aL, Eur. J. Pharma.. .45:21-29, 
19 S8),aorsa 1 roo, g an g l i o„(Blea km an. a ;.,B, J .Phanna,..03 : n8 1 -n89, 1 991, 

5 and h,ppocampa, ce„s (Sheikh * aL, I. Bio.. Chen, 265:8304 S310, .990); and Y-3 
receptors, , g . , in cardiac ventricular membranes (Balasubramaniam e, aL, Pepttdes 
„: 545-550, ,990), chromaffin cells, rat gastric mucosa (Michel, M.C., Trends in 
Pharmol. Sci. 12: 389-394, 1991) and brain stem. 



10 In Vitro Biochemical Assays 

The ability of the compounds of the invention to act as antagonists of 
OT V can be demonstrated by any number of methods known in the art. For example, 
the compounds canbe shown to compete with iodinated neuropeptide Y for receptors 
using ,he methods described by Lundber g . 0 /.^,X~, 145:21-29, 1988); 
15 Gordon**,^— 55:506-5,3, ,990); Walker (^. ~co, 
34:779 792, 19 88); Balasubramamam (Peptides 10:,283-1286, 1989). 

I„ one example demonstrating antagonists to hypothalamic NPY 
receptors, ra, hypothalmus was isoiated and the membranes were prepared for binding 
an, adeny.atecyc.ase studies according, standard methods (Unden „ .984. £u , 
20 J Biockem .45: 525-530; West.ind-Danie.sson e, aL, Neurosci. Le„. 74: 237-242 
(1 987)). Dispiacemen, stud.es are performed in a tota. volume of 0.25 m, 20 mM 
HEPES buffer, pH 7.4, containing .% bovine serum aibumin, 0,% bacitracin, 300 
, m PMSFand5KIU,m,apro„nu, ,n a standard assay, .00 ug of membrane/tube is 
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ineubated .naming wate r b ,h a t 24_C for 45 m in wU h t-I-T^-NPV (20,000 

C PM ) -d^byB--^^-^^ 11:W - SW,! ^ i,,,1,e 

pr es=„c e of i ncrea, i „ g cc„cent rati onsofNPY( 1 0 ll OsM).A.«hee„dofi„c«b,io„, 

, .0 m. of iced cold buffer i. added, centrifuged a. 10,000 x g for 10 min, and the 

bound radioactivity in a micromedic gamma counter. 

An example of assaying adenylate cyclase activity of hypothalamic and 

cerebral cortex membranes is now described. 

Adenlyate cyclase activity of the hypothalamic and cerebral cortex 

m , Tns-HCu 30 mM pH 7.4 buffer containing .50 mM NaCl, 8.25 mM MgC12, 0.75 
nrM EGTA, 1.5 theophylline, 20 ug/ml aprotinin, 100 ug/m. bacitracin, 1 mg/ml 
bovine serume albumin, 1 mM ATP, 20 mM creatine phosphate, 1 mg/ml 
ph „sphocrea.ine k inase,10pMiso P retemol,10uMGTP,a„d various concentrations 
15 0 fpep.ides(0-.OpM,.Afterincubatingthemixn l rea,35_C fo r.5mm I nasha K ing 
waterbath, Ore reaction is arrestcdby the addition of 100 pM EDTA and boiling for 3 
mi n. cAMP is extracted and quantitated by radioimmunoassay, 
binding and adenlyate cyclase are the meansofatleastthree parallel experiments 

performed in duplicate. 
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In Vivo Assays 

Any suitable in vivo mode, system can be used to evaluate the 
antagonisticpropertiesofthecompoundsofthe invention. Such models, without 



lto itatio„,inc,ude those ^ 

,^ 10:963-966), and vasocons^^ 

Biochemn, e.Biophys Acta 997: 17MM. (1989)). 

Thus, in one example, feeding studies are performed using Spraque 
5 Daw ,e y rats(350-450g)wUhparaven tri cu.arh y p Ot ha, m iccannu,ae.oinvesti g a t e 

effect aofNPYana 1 ogs(Chance eI<I /.,P^ 10: 1283, 1286(1989)). 

The following Examples se. forth preferred methods for synthesizing 
^peptidesby the solid-phase technique and gene* is in accordance with the 

procedure set forth in U.S. Pat. No. 4,415,558 to Vale, et al., issued Nov. 15, 1983, 
10 the disclosure of which is incorporated herein by reference. 



EXAMPLES 
Example I 

The synthesis of N-al P ha-Ac-Trp-Arg-Tyr-NH 2 , is conducted in a 
1S stepwisemanneronamethyibenzhydryiaminehydrochlorideresin.suchasavai.ahle 
tomBachem.mchavingasubs.itutionrangeofaboutO.l.oO.mmoles/gresi, 
T h esyn,hes,sisperformedonanau.omaticAppliedBiosystems,Mode,430A, 
peptide synthesizer using the program supplied by the manufacture, Briefly.MBHA 
resl n is piaced in the reactton vessel of the peptide synthesizer, and the amino acids, 

coupled usingpreformedHOBT ester (2.0 mmol) according* the program provided 
b ymeA B 1430Asynthesize,Atmeendofthesv 11 ,hesis,alpha-a m ino g rou P is 

acety.ated with acetic anhydride and me in-CHO group removed by stirring with 20% 
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. ^inDMMor.hou, 
pipendine in cres0 \ f 0 r about 1 h at about -2_C. HF is evacuated under 

repeatedlyw ,d,etb y ,etbet. T he crude peptide extracted with - aetd ( m * 

r 1 8 semi-preparative column (250 x 10 mm, 
^ersedphasecbromatographyonaC-lSsemtp 

0 ,. /TF A- Hj Oand60%CH 3 CNm0.1%TFA-H 2 O. Tbe 
using the buffer systems 0.1 /.TFAH 2 

peptidesarecbaractert.edbyamtnoactdandmassspectr.ana.ys, 



• .emethodasdescnbedtnExampiel. However, Boc,rp-CHO, 
usmg the method Z>MBH A-Resin by reductive 

^^^iscoupled.oH-Ar.CTos^br,) ^ 

alkyl ationinthepreseneeof 1 .0.HOAeand 1 .0e q n,of^H3 
15 crud epept.deobtainedbyHFe,eava g e,spu ri ftedasdesc ri bedearher. oe Ar O 

Arg-[CH 2 NH]-Tyr-NH2. 



Cystine, succinic acid, maleic 



actdorNZ.Nd-di-Boe-PimCPim^^diaminopm 



acid) , inth e pre se„ceo fl e q u i va,e„ t o fD CC,HOBT a n d O I B A u„ tilth en*< ta n 
^vdride.Tnepepfidesare .hen e,eaved and purified as deserioed above. 



5 Example IV. 

Xo.tndythefeed.ngpanemsofanirna.snea.ed with fine tripepndes, 

,50,50 ^= anes th efized WIthP en t o b a rb , t a U 4 5mg , g ) and24sas.ain.esss.ee, 
canm ,aearesurgiea,,virnp^ 

2 0 mm. mves.iga.ions are performed wo weeks after surgery. 

^ T . 8 4( N -a- 1 ndo 1 e-3-aee. yl -Arg-Tyr-NH 2 ).^T-9 1 ( Ac-Trp-Ar g -T.c(OH)- 
th eeannn 1 aediree tly i,ofi 1 e hy po. h a 1 amns and fine food rn.a.0 of rat eftow rs 
The results are shown in Fig. 1 . 
20 Example V. 

Af eed.n g experimen.,s performed as ^^,0^=^*^*032 
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ny Ara Tvr-NH 2 ). The results are shown in Fig. 2. 



Example VI. t & t ! 5 

.^expe^enUsperfoHnedasin^eWexcep 

CSF)andT-34(N-Ac-Trp-Arg-Tyr-NH 2 ). 

• ^ The results are shown in Fig. 3. 
1,2,4 and 24 hour periods. Theresui 
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